Effects of hypoxia on gene and protein expression in the blue crab, Callinectes sapidus.
Increases in hypoxic conditions are one of the major factors responsible for declines in estuarine habitat quality, yet to date there are no indicators for recognizing populations of estuarine organisms that are suffering from chronic hypoxic stress. Here we test the hypothesis that alterations in gene and protein expression of antioxidant enzymes and other stress-specific proteins can be used as molecular indicators of hypoxic stress. Blue crabs, Callinectes sapidus, were exposed to 2-3 ppm DO for 5 days. Gene expression was measured using macroarrays constructed from cDNA of 10 partial gene transcripts cloned from blue crab hepatopancreas. Significant (p< or =0.05) down-regulation of gene expression was found for MnSOD, hemocyanin, ribosomal S15 and L23. Subtractive hybridization using RNA from control and hypoxic hepatopancreas tissues also indicated down-regulation of hemocyanin transcription. In contrast, Western blotting showed a significant (p< or =0.05) increase of hemocyanin protein in the hepatopancreas and cross-linking of MnSOD proteins in hypoxia-exposed crabs. Thus, hypoxia-responsive cDNA arrays and Westerns may be useful diagnostic tools for monitoring effects of hypoxia in estuarine crustacea.